Few studies have collected intergenerational data to assess the association between educational mobility across multiple generations and offspring depression. Using data from the Sacramento Area Latino Study on Aging (1998)(1999)(2000)(2001)(2002)(2003)(2004)(2005)(2006)(2007)(2008), we assessed the influence of intergenerational education on depressive symptoms over 10 years among 1,786 Latino individuals (mean age = 70.6 years). Educational mobility was classified as stable-low (low parental/low offspring education), upwardly mobile (low parental/high offspring education), stable-high (high parental/ high offspring education), or downwardly mobile (high parental/low offspring education). Depressive symptoms were measured with the Center for Epidemiological Studies-Depression Scale (CES-D); higher scores indicated more depressive symptoms. To quantify the association between educational mobility and CES-D scores over follow-up, we used generalized estimating equations to account for repeated CES-D measurements and adjusted for identified confounders. Within individuals, depressive symptoms remained relatively stable over follow-up. Compared with stable-low education, stable-high education and upward mobility were associated with significantly lower CES-D scores (β = −2.75 and −2.18, respectively). Downwardly mobile participants had slightly lower CES-D scores than stable-low participants (β = −0.77). Our results suggest that sustained, low educational attainment across generations may have adverse mental health consequences, and improved educational opportunities in underresourced communities may counteract the adverse influence of low parental education on Latino depression.
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Depression in late life is widespread and may worsen outcomes of other illnesses and increase suicide risk among the elderly (1) . In the United States, elderly Latinos in particular suffer a disproportionate burden of depression; indeed, elderly Latinos are up to twice as likely as elderly non-Latino white persons to suffer from elevated depressive symptoms (2) (3) (4) (5) (6) (7) (8) (9) (10) .
Socioeconomic disadvantage has long been associated with increased depression prevalence (11) (12) (13) (14) . Individuals of lower socioeconomic position (SEP) may lack access to the personal and financial resources that protect against depression (13, 14) . Certain populations, however, such as the US Latino population, may be more highly exposed to these socioeconomic risk factors (15) (16) (17) . Latinos face immense socioeconomic disparities in the United States, with lower overall educational attainment and high school graduation rates than those identifying as white, black, or Asian (18) . Consequently, Latinos may be at greater risk of the adverse consequences of low educational attainment on longterm mental health.
The trajectory of educational attainment across multiple generations may affect health outcomes of future generations. Examination of poverty cycles across generations has indicated that parental education influences the educational attainment of offspring, especially among US Latinos (19, 20) . Latinos are susceptible to intergenerational transmission of socioeconomic risk factors due to obstructed opportunities for upward social mobility across generations (21, 22) . Socioeconomic disadvantage, both within and across generations, may influence depression by acting as a chronic stressor, disrupting components of the body's stress system that have been linked to mental health and depression specifically (23) (24) (25) . The propensity of these stressors to accumulate over generations among Latinos may lead to long-term sustained disruption of the stress system, resulting in poorer mental health. Additionally, elderly Latinos with low SEP may be especially vulnerable to depression given that stress induced by socioeconomic disadvantage may have accumulated both over multiple generations and also throughout the life course. A few studies even suggest that some early-life exposures may not show their health impact until adulthood or late life (26, 27) .
The socioeconomic measures used in most previous studies have lacked an intergenerational perspective. These previous studies examined the independent socioeconomic influence of one generation, either that of the parent (17, 28) or the offspring (15) (16) (17) , on offspring depression. These studies do not consider the interdependence of parental and offspring education when assessing offspring mental health. Thus, despite the potential importance of measures of socioeconomic mobility, such as educational mobility, across generations for Latino mental health, studies examining such associations among this population are virtually nonexistent. Further, no prior research on this topic has collected longitudinal data to examine how socioeconomic factors influence depressive symptoms over time.
This study used data from the longitudinal Sacramento Area Latino Study on Aging (SALSA) to examine the association between educational mobility across 2 generations of Latinos and depressive symptoms over a 10-year period. We hypothesized that participants with stable-low educational attainment across 2 generations would have higher prevalence of depressive symptoms over a 10-year period compared with those classified as stable-high, upwardly mobile, or downwardly mobile across generations.
METHODS

Study population
Participants in this analysis were members of the SALSA cohort, which had 7 waves of follow-up occurring 12-15 months apart from 1998 to 2008 (29) . SALSA is a longitudinal study of 1,789 elderly Latinos, predominantly of Mexican origin. SAL-SA's study design has been described previously (29) (30) (31) . Eligible participants were self-identified Latinos aged ≥60 years at baseline and residing in California's Sacramento Valley (29, 30) . The sample was representative of older Latinos residing in the target area. During home visits, participants reported health conditions, lifestyle, and sociodemographic factors; trained bilingual interviewers collected clinical data. Informed consent was obtained from all participants, and study procedures were approved by institutional review boards at participating institutions.
Measures
Depressive symptoms. Depressive symptoms were measured by scores on the Center for Epidemiological StudiesDepression Scale (CES-D) (32) . This scale was administered at baseline and each follow-up visit. The CES-D is a 20-item, 4-point Likert-type scale assessing the extent to which individuals experienced depressive symptoms during the prior week (32) . This scale has been validated in Spanish-speaking populations (33) (34) (35) and used with older Latinos (36, 37) . While not designed for clinical diagnoses, the CES-D is based on clinical depression symptoms and correlates well with other depression scales (32) . The total score ranges from 0 to 60, with higher scores indicating more depressive symptoms. CES-D scores were also dichotomized using a standard cutoff of ≥16 to classify individuals with high depressive symptoms (32) .
Depression-free days (DFDs) were used as an additional outcome measure to create an aggregate assessment of depressionfree time over the 10-year follow-up period. This valid, clinically relevant depression measure integrates both occurrence and duration of time free of depressive symptoms (38) . DFDs reflect symptom change over time by estimating the time spent in various stages of depression and the cycling between remission and relapse that commonly occurs with depression (39) .
To calculate DFDs, we converted CES-D scores into Patient Health Questionnaire-9 (PHQ-9) scores (40) . PHQ-9 scores are preferable for estimating DFDs because PHQ-9 cutpoints distinguish between fully symptomatic, partially symptomatic, and asymptomatic depressive states (41) . We classified PHQ-9 scores of <5 as asymptomatic and scores of >14 as fully symptomatic (42) . Asymptomatic and fully symptomatic days received respective scores of 1 and 0, and linear interpolation was used to convert scores between the upper and lower cutpoints into proportions between 0 and 1 (38) . To determine total DFDs over the study period, scores for 2 consecutive assessments were averaged and multiplied by the average number of days between assessments; the values for all intervals were then totaled (43, 44) . Finally, we transformed DFDs into "percentage of follow-up time spent depression-free" to account for differing follow-up periods between participants.
Educational attainment across generations. Intergenerational educational mobility was the exposure of interest. For parents of SALSA participants, "high" educational attainment was defined as completing ≥6 years of education (i.e., completed elementary school) and "low" as completing <6 years (45) . As done in prior literature, where SALSA participants reported education for both parents, the education of the more highly educated parent was used (45) (46) (47) . For SALSA participants, "high" educational attainment was defined as completing ≥12 years (i.e., completed high school) and "low" as completing <12 years (45) . As done in previous SALSA studies, we used a lower education cutpoint for parents than participants to account for age-and location-related differences in educational norms between the 2 generations (45). Finally, we classified participants into one of 4 educational mobility categories: 1) stable-low (low parental and participant education), 2) upwardly mobile (low parental but high participant education), 3) stable-high (high parental and participant education), and 4) downwardly mobile (high parental but low participant education).
Time. A recent review of longitudinal depression trajectories indicated that most elderly individuals have stable depressive symptoms over time (48) . In US studies, 82%-100% of elderly participants belonged to categories characterized by stable depression over periods ranging 8-20 years (48) . While the studies reviewed pertained largely to non-Hispanic populations (49-51), a growing body of latent class analysis literature has indicated that most elderly Latinos also belong in classes characterized by stable depressive symptoms over time (52, 53) . Additionally, longitudinal studies suggest a negligible association between time and depressive symptoms among elderly Latinos (54, 55) . For thoroughness, we examined the association between time and CES-D scores in our sample. These preliminary analyses indicated that CES-D scores remained largely stable over followup ( Figure 1) ; thus, our final models did not include a main effect for time. However, we did employ generalized estimating equations to account for the correlation of repeated CES-D measurements collected from the same individual and to correct standard errors (56) . We specified an autoregressive correlation matrix because we believed that the correlation between 2 consecutive CES-D measurements would be greater than that between measurements occurring farther apart in time.
Statistical analysis
Sociodemographic and depressive characteristics according to generation were first summarized with descriptive and graphical analyses. We created a directed acyclic graph based on the literature to identify potential confounders and adjusted in our final models for baseline age, sex, and offspring and parental nativity (US-born or foreign-born). We considered several other parental and offspring cultural factors, including location of education, acculturation, and immigrant generation. However, these factors were collinear with parent and offspring nativity. Thus, variability in depressive symptoms due to cultural factors was captured by adjusting for nativity.
To quantify the association between intergenerational educational mobility and continuous CES-D scores over the follow-up period, we fitted a marginal model using generalized estimating equations with PROC GENMOD in SAS, version 9.4 (SAS Institute, Inc., Cary, North Carolina), to estimate the CES-D score differences among the 4 educational mobility categories (56) . We used stable-low education as the referent group. As done in previous SALSA analyses, time was operationalized as visit number (31) .
We replicated the above analysis using dichotomous high depressive symptoms (CES-D score of ≥16) as the outcome. Given the dichotomous nature of this outcome, we used logbinomial and linear-binomial models to estimate the prevalence ratios and prevalence differences, respectively, of high depressive symptoms, comparing educational mobility categories (57) . As a final step, we examined the association between educational mobility and DFDs over the study period. We used linear regression to estimate the difference in percentage of time spent depression-free between educational mobility categories.
The average annual attrition rate in the SALSA study was 5%. Approximately half of this loss was due to death (49.5%) and the other half to dropout. We addressed the issue of missing data due to dropout or response refusal through the multiple imputation approach described in detail in previous SALSA analyses (27, 31, 45) . A statistical team used a sequential regression multivariate imputation approach for the entire SALSA data set using the Imputation and Variance Estimation Software (58) . This approach conditioned on all data set variables as predictors in a sequence of multiple regressions (58, 59) . All available variables were used to improve statistical efficiency and provide unbiased estimates compared with other analytical approaches such as complete-case analysis (58, 60) . Five imputed data sets that included all study variables were produced for the SALSA study and used for our analysis.
Finally, we assessed potential survivor bias with a sensitivity analysis examining whether average CES-D scores changed over time due to attrition from mortality and whether these changes differed by educational mobility category. Table 1 displays participant and parent baseline characteristics. Participants had an average age of 70.6 years, and 58.5% were female. Additionally, 48.9% of participants were US-born compared with 15.0% of parents. Participants were more highly educated than parents; 83.6% of participants completed <12 years of education compared with 95.4% of parents. In terms of intergenerational education, 41.7% of participants had stable-low educational mobility, 16.4% were classified as stable-high, 12.8% were upwardly mobile, and 29.2% were downwardly mobile. The average baseline CES-D score was 10.0, and participants with baseline CES-D scores ≥16 comprised 24.8% of the sample. On average, participants spent 87.7% of follow-up time depression-free. Table 2 displays the β estimates and 95% confidence intervals for the association between educational mobility and Tables 3 and 4 show prevalence ratios and differences, respectively, for high depressive symptoms (CES-D score ≥16) according to educational mobility among SALSA participants over the follow-up period. These results were similar to those using continuous CES-D scores. In the full-adjustment model, prevalence of high depressive symptoms was lower among those with stable-high education and the upwardly mobile pattern than among those with stable-low education, with respective prevalence ratios of 0.66 and 0.68 and respective prevalence differences of −0.068 and −0.067. Downward mobility also appeared to protect against high depressive symptoms compared with stable-low education (prevalence ratio = 0.89; prevalence difference = −0.023), but these confidence intervals included the null. Table 5 shows the differences in percent change of follow-up time spent free of depressive symptoms among educational mobility categories. In the full-adjustment model, stable-high education was associated with a 5.10% (95% confidence interval: 2.49, 7.70) increase in average depression-free time over the follow-up period compared with stable-low education. Upward mobility was similarly beneficial for depression-free time (β = 4.14, 95% confidence interval: 1.13, 7.15) compared with stablelow education. Downwardly mobile participants also had a higher percentage of DFDs compared with stable-low participants (β = 1.80, 95% confidence interval: −1.12, 7.15), although the confidence interval included the null.
RESULTS
Regarding potential survivor bias, we found higher mortality among those with higher CES-D scores. These individuals disproportionately belonged to the stable-low and downwardly mobile categories, resulting in slight overall decreases in CES-D scores over time in these categories ( Figure 1) . The average baseline CES-D scores for those who died and those who remained alive were 11.6 and 9.5, respectively. Further, the 10-year mortality risk was >26% for the stable-low and downwardly mobile categories and <20% for the stable-high and upwardly mobile categories. Thus, two cells, the stable-low and downwardly mobile participants with high depressive symptoms, were more rapidly depleted than other cells. As a result, average CES-D scores of the stablelow and downwardly mobile categories decreased over time, causing the different educational mobility categories to look more similar over time.
DISCUSSION
This study assessed the association between intergenerational educational mobility and depressive symptoms over a 10-year period among a sample of elderly Latinos, predominantly of Mexican origin. Prevalence of high depressive symptoms (CES-D scores ≥16) was 24.8% in our population; this is comparable to larger, representative samples of US Latino adults, where high depressive symptom prevalence has been shown to be 27% (3). Our study supports an association between intergenerational educational mobility and depressive symptoms among elderly individuals of Mexican origin, whereby stable-high education and upward educational mobility were similarly protective against depressive symptoms. Additionally, high parental education appeared to somewhat counteract the adverse mental health consequences of low educational attainment in offspring. Our findings support extant literature demonstrating higher depression prevalence among those with low education (14, 23) , especially within Latino communities (15) (16) (17) , while providing a novel intergenerational perspective. Socioeconomic factors may influence Latino mental health through several mechanisms. Exposure to chronic stressors, such as socioeconomic disadvantage, can disrupt the body's biological stress system and affect mental health (61) (62) (63) . Stress exposure leads to hyperactivity of the amygdala and hypothalamic-pituitary-adrenal axis and increases secretion of cortisol and corticotropin-releasing hormone, all of which are components of the physiological stress system that have been individually associated with depression (24, 62, 64) . Further, low-SEP individuals may lack access to social and economic resources that buffer the impacts of chronic stress on depression (13, 14) . The Latino community may be especially vulnerable to the adverse mental-health influences of low SEP given that this population experiences lower overall educational attainment, income, and high school graduation rates than all other US racial/ethnic groups (18) .
Recent immigrants make up a large proportion of the Latino community (18) ; thus, many Latinos may be raised in socioeconomic and cultural contexts that differ greatly from those of their parents and grandparents. Considering how these contexts change across generations is necessary to understanding the pathways that shape mental health. Nevertheless, measures used in most previous studies have been limited to a single generation. To our knowledge, only one study has examined the association between intergenerational socioeconomic trajectories and depressive symptoms in a US Latino population. Consistent with our results, that study found that participants with stable-high education and upward mobility had fewer depressive symptoms than participants with stable-low education (47) . However, unlike our study, that study was limited by its cross-sectional nature and relatively small sample size. Abbreviations: CI, confidence interval; PR, prevalence ratio. a Accounting for missingness with multiple imputation. High depressive symptoms were defined as a score of ≥16 on the Center for Epidemiological Studies-Depression Scale.
b Crude model. Score statistic for educational mobility: P < 0.0001. c Adjusted for age and sex. Score statistic for educational mobility: P < 0.0001. d Adjusted for age, sex, child nativity, and parental nativity. Score statistic for educational mobility: P < 0.0001.
Our study advances the results of previous single-generation studies by examining how educational attainment of both the parent and offspring may interact to influence offspring depressive symptoms. In our analysis, the association between parental education and depressive symptoms appeared to depend upon offspring education, as indicated by our finding that stable-high education and upward mobility were similarly protective against depressive symptoms compared with stable-low educational attainment. Further, at every follow-up wave we observed fewer depressive symptoms among downwardly mobile participants compared with stable-low participants. While these findings were only marginally significant, they suggest that the adverse consequence of low offspring education may be somewhat offset by high parental education. Thus, the association between offspring education and mental health may depend on parental education. Our results therefore provide some support for the "accumulation of risk" hypothesis, whereby multiple generations of low educational attainment cumulatively influence depression, and any break in generational cycles of socioeconomic disadvantage may benefit the mental health of subsequent generations (65) (66) (67) ).
An intergenerational framework provides novel insight into the importance and sustained power of inheritance of social stressors on mental health. Maternal psychosocial stress during pregnancy has been shown to alter offspring cortisol excretion and hypothalamic-pituitary-adrenal activity (68, 69) , both of which are associated with depression (24, 62, 64) . Continued low-SEP exposure in subsequent generations may then result in persistent disruption of the body's physiological stress response and thereby affect depression (61) (62) (63) . Studies have further shown that accumulated strain from coping with daily life challenges while lacking adequate resources, over time, leads to more physiological damage than does a single dramatically stressful event (70) . Accordingly, downstream mental health may be especially influenced when the chronic stress associated with poor socioeconomic conditions has accumulated over multiple generations.
Our study has a number of strengths, including use of intergenerational and longitudinal data collected from a populationbased sample representative of Latinos residing in Sacramento, California. To our knowledge, the present study was the first to examine the association between educational mobility and depressive symptoms over time in Mexican-origin individuals. We used trained bilingual interviewers and validated surveys to collect sociodemographic and depression data. Further, while most previous studies report odds ratios of socioeconomic associations, in our study we estimated prevalence ratios and differences of high depressive symptoms and absolute differences in CES-D scores. Given the prevalence of high depressive symptoms in our population, odds ratios could have greatly overstated the association. Additionally, prevalence ratios and differences are more directly interpretable than odds ratios and allow for better estimation of public health burden (71) . We believe our study was also the first to employ DFDs in relation to educational mobility. Our study also had limitations. First, given the advanced baseline age of SALSA participants and the established literature documenting the association between depression and mortality (72) (73) (74) (75) (76) , survivor bias may have affected our results by influencing who survived to be eligible to participate in SALSA. However, sensitivity analyses indicated that selective attrition due to death caused the populations in the different educational mobility categories to look more similar over time, suggesting that educational mobility may actually have a larger influence than observed. Despite this limitation, we still detected sizeable differences in CES-D scores and depression-free time between educational mobility groups.
Second, study participants were predominantly elderly Mexican-origin individuals living in California's Sacramento Valley. Consequently, we cannot draw conclusions regarding depressive symptom prevalence among all US Latinos across all ages, given that our findings may not apply to other Latino subpopulations, communities, or age groups. However, Mexican Americans are the largest and fastest growing Latino subgroup in the United States (18) , and elderly Latinos carry a disproportionate burden of depression (9); therefore, examining factors associated with depression in these groups holds particular importance.
Finally, education is a limited measure of SEP. SALSA did collect participant income data; however, income and education were highly correlated in our data set. Moreover, education is often preferred because it predicts occupation and wages and is less influenced by age-related changes in these characteristics (11, 77) . The elderly SALSA participants may be retired and therefore not have incomes representative of their earlier occupations. Further, use of educational attainment, a key measure of SEP, is consistent with other studies examining socioeconomic associations among Latino populations (45, 78) . Nevertheless, our findings may be unique to educational mobility; education may influence depression through pathways that do not hold for other SEP measures, such as through its more direct influence on cognitive reserve and health or through stress-related epigenetic alterations (79) (80) (81) (82) .
In conclusion, we observed a strong association between educational mobility and depressive symptoms among elderly Latinos, predominantly of Mexican origin. Our study suggests that parental and offspring educational attainment may jointly influence mental health over and above the independent effect of either generation alone. Over the follow-up period, we consistently found the highest depressive symptoms among those with stable-low educational mobility, indicating that the health impacts of socioeconomic disadvantage may accumulate over time and influence subsequent generations. Our study contributes to a more comprehensive and contextual understanding of depression etiology and the dynamic socioeconomic pathways that shape Latino mental health. The accumulation of socioeconomic risk factors within Latino families has been influenced by years of discrimination, segregation, exclusionary policies, and unequal allocation of resources. If our findings are causal, improving educational opportunities in underresourced communities may counteract the adverse influence of low parental education on the mental health of individuals residing in these communities and that of their future offspring. Future work should aim to identify the key social and environmental stressors and mediating biological pathways by which accumulation of low educational attainment may influence mental health among Latinos and other at-risk populations.
